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© Medical suction device. 



© A fine tip hand-held medical suction device is 
provided having an air bleed 62 in the sidewail of the 
tip remote from the suction orifice 56 and the hand 
holding portion 14 of the device to regulate the 
negative pressure at the suction orifice. The device 
may include a flow restrictor 60 downstream of the 
air bleed 62. 
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MEDICAL SUCTION DEVICE 



This invention relates to medical suction de- 
vices and more particularly to hand-held, fine tip 
suckers. 

Surgical suction devices, such as hand-held 
suckers, are used for removing blood and other 
body fluids from surgical sites, for example, to 
provide a clear view of the site during an operation. 
Where fine and delicate areas of the body are 
involved, such as when delicate brain tissue, small 
veins, arteries, and nerves are operated on, suck- 
ers having tips with suction orifices of small diam- 
eter are employed. These fine tips allow the ac- 
curate suctioning of very small amounts of liquid 
from selected areas. 

With some suckers, it is possible to effect a 
high negative pressure at the suction orifice when 
the orifice is occluded by body tissue; if no Squid 
or air flows into the suction source the negative 
pressure at the suction orifice increases to that of 
the source. Such a high pressure differential may, 
of course, cause excessive tissue grab and dam- 
age to occluding body tissue. 

Some suckers have suction tips of stainless 
steel with a suction orifice of small diameter. Such 
fine tips allow small quantities of liquid, such as 
globules of blood, to be removed from the site, 
However, because these tips are rigid and of small 
diameter, there is the danger that inadvertent 
movement of the manually held sucker could read- 
ily damage delicate tissue. 

Some suction suckers produce relatively loud 
noises, such as gurgling sounds caused by the 
movement of air and liquid in the tip, as welt as 
vibrations. Such vibrations are tr ansm itted to the 
hand of the operator and this increases the dif- 
ficulty of suctioning body fluids accurately in small 
surgical areas of the body. 

It is therefore an object of the present invention 
to provide an improved hand-held medical suction 
device which reduces or substantially obviates one 
or more of the above mentioned problems. 

According to the present invention there is 
provided a sucker for sucking fluid from body tis- 
sue and comprising a holder and a suction tip, said 
holder having a fluid passage therethrough, and a 
control valve adjacent a hand holding portion and 
operable to close the passage, the proximal end of 
said passage being adapted for connection to suc- 
tion apparatus and the distal end being connected 
to a tubular flexible tip having a suction orifice at 
the distal end thereof, said sucker having an air 
bleed remote from the suction orifice and connect- 
ing the suction passage to atmosph re. 



The air bleed limits the maximum negative 
pressure at the suction orifice to values which are 
not damaging to body tissue should the orifice be 
occluded. The flexible tip ensures that inadvertent 

5 movement of the sucker is less likely to damage 
body tissue than hitherto. 

Preferably the air bleed comprises an aperture 
in the wall of the tip. In a preferred embodiment the 
tip has a generally conical distal portion, the suc- 

70 tion orifice being at the apex and the air bleed 
being adjacent the base. 

The sucker may also include a flow restrictor in 
the suction passage intermediate the air bleed and 
the control valve. The restrictor may be imme- 

75 diateiy adjacent the air bleed, in the preferred 
embodiment the air bleed has a greater cross- 
sectional area than the restrictor, and the restrictor 
has a greater cross-sectional area than the suction 
orifice. The flow restrictor is the most flow restrict 

20 tive point of the suction passage. The suction ori- 
fice is preferably round and has a diameter less 
than 3.00mm and more preferably less than _ 
1.27mm. 

In the preferred embodiment the suction orifice 
25 has an approximate area of 0.85mm 2 , the air bleed 
has an approximate area of 6.00mm 2 and the re- 
strictor has an approximate area of 3.40mm 2 . The 
distance between the suction orifice and the air 
bleed is approximately 325mm. Such a sucker has 
30 better noise and vibration characteristics than prior 
art suction devices. 

Other features of the invention will be apparent 
from the following description of a preferred em- 
bodiment shown by way of example only with 
35 reference to the accompanying drawings in which:- 
Figure 1 is a side view, with portions broken 
away, of a hand-held suction device according to 
the present invention; 

Figure 2 Is an enlarged longitudinal cross- 
40 section through the distal end of the device of 
Figure 1: 

Figure 3 is a view of the underside of the tip 
of the device of Figure 1; and 

Figure 4 is a side view of a distal portion of 
45 the device of Figure 1 illustrating the flexibility of 
the tip. 

Referring now to the drawings and particularly 
to Figure 1. there is shown a medical suction 
device comprising a hand-held sucker 10 for as- 
50 pirating body fluids such as blood from delicate 
areas of the body during surgical procedures. The 
device would be used in, for example, brain sur- 
g ry or other operations where small and d licate 
body tissues, blood vessels, nerves and th like 
ar encountered. Th sucker 10 comprises a nous- 
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ing 11 including a hollow body member 12 having 
a handle 14, a probe 16, and a fiexibl tip 18 
connected to th distal end of the probe 16. A 
generally conical serrated connector 20 integrally 
formed with handle 14 at the proximal end thereof 
is adapted to be connected to tubing such as 
indicated in phantom at 22, that connects device 
10 with a suction source indicated at 24, which 
may include a suitable body fluid collection con- 
tainer. 

The handle 14 has a generally rectangular 
socket 26 at the distal end which receives a com* 
plementary connector portion 28 of probe 16. The 
connector portion 28 is fixed in the socket 26, for 
example by a suitable adhesive. The probe 16 has 
an internal passageway 30 which connects with 
passageway 32 of the handle 14. A flexible man- 
ually operated slide valve member 34 Is slidable 
from a position in which the distal end of probe 
passage 30 is open and in fluid communication 
with the handle passage 32, as shown in Figure 1, 
to a closed position in which the slide valve mem- 
ber shuts off the proximal end of passage 30. The 
valve member 34 has a finger abutment 36 which 
extends through an opening 37 in the upper wall of 
the handle 14. The proximal end of valve member 
34 is slidable between complementary facing sur- 
faces 38 and 40 of the connector portion 28 and 
handle 14, respectively, to close and open fluid 
communication between the passages 30 and 32. 

Probe 16 is provided with four concave sur- 
faces 42, one in each sidewall, so that diametrically 
opposed concave surfaces can be grasped be- 
tween a thumb and index finger during use of the 
suction sucker 10; these surfaces provide a com- 
fortable part of the device for good handling and 
control. The hand holding portion of the device also 
includes parts of the handle 14 which is shown 
provided with hand engaging serrations 43. The 
probe 16 curves downwardly so that the distal end 
portion extends at an obtuse angle to the longitudi- 
nal axis of the other portions of the probe for ease 
of handling. 

The suction tip 18, as also seen in Rgure 2, 
includes an axialty extending generally conical por- 
tion 44 having an integral enlarged connector por- 
tion 46 at the proximal end. The connector portion 
46 has a radially outwardly extending wall 48 end- 
ing in an annular, proximally facing flange 50 and a 
generally longitudinally extending tubular proximal 
end portion 52 that extends into the distal end of 
passage 30 of probe 16. The connector portion 46 
of tip 18 is secured to the distal end of probe 16 
by, for example, suitable adhesive. Tip 18 Is pro- 
vided with a suction passage 54 which is tapered 
or generally conical and extends radially outwardly 
in the proximal direction. The distal end of passage 
54 comprises a suction orifice 56. Th tip 18 is 



circular in cross-section with the diameter of the 
orific 56 being smaller than that at any oth r point 
along the passage 54. The wall thickness of the tip 
slightly decreases from the connector portion 46 to 

s the orifice 56. Since the main portion 44 of the tip 
is tapered, It provides excellent vision of small 
areas of the site to be aspirated 

A generally cylindrical fluid flow restrictor 58 is 
disposed in the proximal end portion 52 of connec- 

ro tor 46. Restrictor 58 is secured in the tip portion 
52, for example by adhesive. Restrictor 58 has an 
orifice 60 of smaller diameter than passage 30, but 
of larger diameter than suction orifice 56. The 
cylindrical portion 52 of tip 18 and the restrictor 58 

is together provide a fluid pressure differential be- 
tween the suction source and passage 54 such that 
the suction in passage 54 will be less than the 
suction in passages 30 and 32 of body member 12. 
The restrictor 58 is the most flow restrictive point in 

so the device including tube 22. 

The sucker 10 is also provided with an air 
bleed or vent 62 remote from both the suction 
orifice 56 and the hand holding portions of the 
body 12. Vent 62 is formed in the sidewall of the 

25 tip 18 adjacent the proximal end thereof and also 
adjacent the flow restrictor 58 as shown. Vent 62 
feeds ambient air into the tip passage 54 and 
thereby regulates suction across suction orifice 56 
at a substantially constant level even when orifice 

30 56 is completely occluded, such as by body tissue 
or blood. Air flow through the vent will vary as the 
negative pressure of the suction source 24 varies 
so as to maintain the suction at the suction orifice 
56 substantially constant Vent 62 is shown formed 

35 in the conical tip portion 44 at a point of relatively 
large diameter and is located on the bottom side of 
tip 18 as shown in Figures 1 to 3, that is on the 
inner side of the curved end portion, so that there 
is less chance of inadvertently occluding vent 62 

40 by engagement with body tissue. 

The flow characteristics of restrictor orifice 60, 
vent 62, and suction orifice 56, which are primarily 
determined by their respective cross-sectional 
areas, are so related that the suction or negative 

45 pressure at the suction tip orifice 56 is automati- 
cally maintained at a substantially constant rela- 
tively low level that cannot produce excessive tis- 
sue grab should the tip orifice 56 become occluded 
by body tissue. Preferably, the size of these 

50 orifices is related such as to provide a maximum 
grab force of, for normally expected variations in 
the negative pressure of the source 24, between 
about one-half gram and one and one-half grams, 
that is, such that the tip can raise a member having 

55 a weight of one-half to one and one-half grams rf 
the member being lifted occludes the orifice 56. 
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A sucker made in accordance wfth the present 
invention and like that shown in the drawing had 
the following construction features: suction tip ori- 
fice 56 (circular): diameter 1.04mm, area 035mm 2 ; 
flow resistance orifice 60 (circular): diameter 
2.08mm area 3.40mm 2 ; vent orifice 62 (elliptical): 
length 3.05mm width 2.54mm area 6.06mm 2 . 

In this example sucker, the largest diameter of 
the tip passage 54, was approximately 3.15mm and 
the length of the tip between flange 50 and the 
orifice 56 was about 37.6mm. The outer diameter 
of the tip at orifice 56 was about 2.41mm and the 
outer diameter of the tip at its junction with the 
enlarged connector portion 46 was about 5.33mm. 
The vent 62 was formed in the stdewai) of the tip 
wfth the centre spaced proximal ly from the suction 
orifice 56 by approximately 32.5mm. The length of 
the restrictor 58 and the cylindrical proximal end 
portion 52 of the lip were both about 5mm and 
concentric with each other. The inner cfiameter of 
passage 30 of probe 16 was approximately 5.3mm 
as also was the tubing, such as tubing 22, connect- 
ing the device 10 to the source of suction and fluid 
collection device. This example device produced a 
suction grab force about one-half gram even 
though there were variations in the negative pres- 
sure of source 24. 

By having the vent 62 relatively close to the 
suction tip orifice, only a relatively small column of 
liquid can be formed distalty of the vent and this 
column can readily pass by the restriction orifice 
60 and flow into the high negative pressure pas- 
sage 30 and thence to the collection chamber. If 
the vent and flow resistance orifice were located, 
too far (for example, 125mm) from the suction 
orifice 56, it would be possible in a fine tip sucker 
for a substantially large column of liquid to fill that 
portion of the device distally of the vent and such a 
column might not be able to be drawn into the 
suction system because of the relatively low suc- 
tion of that distal portion of the device. Preferably 
the vent is at least 12.5mm and less than 50mm 
from the suction orifice. 

The flow resistance orifice 60 should also be 
as close to the vent orifice 62 and tip orifice 56 as 
practical so as to avoid a relatively long portion of 
the flow passage through the device which is at a 
relatively low suction. If the flow resistance orifice 
60 was moved excessively proximaJly from the 
vent orifice 62 and orifice 56, there would be a 
considerable distance of passageway on the distal 
side of the resistance orifice 60 at which the nega- 
tive pressure was insufficient to prevent liquid glob- 
ules accumulating on the sidewall instead of quick- 
ly passing through into the higher negative pres- 



sure passageway. In such a case, the liquid and air 
flow in would result in gurgling sounds and vibra- 
tion; such noise and vibration is reduced in the 
construction shown and described herein. 

5 In the above example, th cross-sectional area 
of the vent 62 was approximately twice that of th 
restriction orifice 60 and approximately seven times 
that of the suction orifice 56. By making the tip and 
suction orifice small, the tip can be moved into 

10 small areas of the body and does not undesirably 
obscure the view of the operator when collecting 
small globules of liquid from delicate tissues. The 
vent 62 is spaced far enough from the orifice 56 
such that it will not enter pools -of blood and such 

76 that there is little chance that it will be occluded by 
body tissue or blood. Since the vent 62 is adjacent 
the enlarged connector portion 46, there is even 
less chance that it can be occluded during use. 
Also, wfth the vent 62 located remotely from the 

20 hand holding portions of the member 12, ft cannot 
be inadvertently closed by a finger or hand of the 
operator. 

The effective area of the flow restriction orifice 
60 should be substantially smaller than that of the 

26 vent 62 in order to be effective In reducing suction 
in the tip passage 54. Because of the presence and 
relative size of the restriction orifice 60, the size of 
the vent 62 may be desirably made small enough 
to avoid undesirably weakening the sidewails of the 

30 fine tip 18. Both resistance and vent orifices are of 
predetermined size to provide consistent operation. 
Also, since the vent 62 and the restriction orifice 60 
are relatively close together and with the restriction 
orifice being only about 38mm from the suction 

ss orifice 56, only the short passageway 54 will have a 
relatively low negative pressure. Thus, fluids will 
have only a short distance to travel before reaching 
the passage 30 of relatively high negative pressure. 
In the above example, the cross-sectional area of 

40 the passage 30 was about 22.0mm 2 which was 
substantially larger than the vent and restriction 
orifices. 

It will now be apparent that the use of the vent 
62 sufficiently remote from the suction orifice 56 so 

45 that body fluid and tissue do not come in contact 
with the external side of vent 62, tends to regulate 
the suction or negative pressure differential across 
the suction orifice 56 upon the occurrence of an 
occlusion at the suction orifice 56 and thereby 

so avoids damage to the tissue causing the occlusion. 
The handle and probe may be made of a 
suitable, relatively rigid plastic material such as 
plastic resin or a copotymer and, for example, may 
be an acrylic copolymer. The valve slide 34 may 

55 be formed of a suitable flexible plastic such as 
polyethylene. The fine tip 18 is preferably formed 
of a fiexibl plastic material, such as polyvinyl 
chlorid that is soft and fiexibl but which supports 
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itself and is resilient nough to return to its original 
shape after being bent during use. The sidewaJIs of 
the tip 18 are normally straight, that Is, without 
bemding forces applied. Figure 4 shows that th tip 
18 engaging a small body surface and being bent 

The vent 62 is shown as a single opening in 
the sidewall of the tip 18, ft being the only opening 
in the tip except for those at the distal and proximal 
ends of the tip. The air bleed may be formed by 
providing one or more openings where desired. 

As various changes could be made In the 
above construction without departing from the 
scope of the invention, it is intended that all matter 
contained in the description or shown in the ac- 
companying drawings shall be interpreted as illus- 
trative and not in a limiting sense. 



Claims 

1. A sucker for sucking fluid from body tissue 
and comprising a holder (12) and a suction tip (18), 
said holder having a fluid passage (32) thereth- 
rough, and a control valve (36) adjacent a hand 
holding portion and operable to dose the passage 
(32), the proximal end of said passage (32) being 
adapted for connection to suction apparatus (24) 
and the distal end being connected to a tubular 
flexible tip (18) having a suction orifice (56) at the 
distal end thereof, said sucker having an air bleed 
(62) remote from the suction orifice (66) and con- 
necting the suction passage to atmosphere. 

2. A sucker according to Claim 1, wherein said 
air bleed (62) comprises an aperture in the wall of 
said tip (18). 

3. A sucker according to Claim 2, wherein the 
minimum distance between said aperture and suc- 
tion orifice (56) is 12.5mm. 

4. A sucker according to Claim 1 or Claim 2, 
wherein said tip (18) has a conical distal portion, 
the suction orifice (56) being at the apex of said 
portion and the air bleed (62) being adjacent the 
base. 

5. A sucker according to any preceding claim, 
and having a fluid flow restrictor (58) in the suction 
passage intermediate said air bleed (62) and con- 
trol valve (36). 

6. A sucker according to Claim 5. wherein said 
restrictor (58) is adjacent said air bleed (62). 

7. A sucker according to Claim 5 or Claim 6, 
wherein said air bleed (62) has a greater cross- 
sectional area than said restrictor (58). 

8. A sucker according to any of Claims 5 to 7, 
wherein said restrictor (58) has a greater cross- 
sectional area than said suction orifice (56). 



9. A sucker according to Claim 5, wherein the 
suction orifice (56) has an approximate area of 
0.85mm 3 , the air bleed (62) has an approximate 
area of 6.00mm 2 and the restrictor (58) has an 

5 approximate area of 3.40mm 2 

10. A sucker according to any of Claims 5 to 8, 
wherein said restrictor (58) is located in said hold- 
er. 

11. A sucker according to any preceding claim, 
to wherein said control valve (36) is a slide valve 

operable to partially close said passage to any 
desired extent 

12. A sucker according to any preceding claim, 
wherein the distal region thereof is angled away 

is from the longitudinal axis of the hand holding por- 
tion, said air bleed (62) being located on the inner 
side of the angle. 

13. A sucker according to Claim 5, wherein the 
flow resistance of said restrictor (58) Is greater than 

20 the flow resistance of said air bleed (62). 

14. A sucker according to Claim 5, wherein 
said restrictor (58) Is the point of maximum flow 
resistance upstream of said control valve (36). 
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